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I. Introduction 
Radiations emanated from High-Z elements are of great 
importance to understand physics of energy transport in 
fusion plasmas. Such radiations are also useful as a bright 
source for various applications such as lithography of 
next-generation semi-conductor devices. Although 
developments of 13-14 nm extreme ultraviolet (EUV) are 
extensively undertaken, a lot of issues including atomic 
models involved in a radiation hydrodynamic code must be 
clarified to generate a clean and efficient EUV source for 
practical applications. Laser produced plasma inherently has 
sharp gradients in temperature and density so that spectra 
obtained from the plasma are generally not suitable as 
benchmark data for detailed spectroscopic modeling. 
Magnetically confined plasma is one of the best suitable 
candidates as a temporally unifonnity, and well 
characterized with advanced plasma diagnostics. 
2. Experiments 
In this fiscal year, temporal behavior of EUV emission 
from CHS plasmas consisting of a pure Xe gas or Xe/H 
mixture was observed. The spectra were obtained with 
JYF-306 grating spectrograph coupled with a gated-MCP 
and a CCD linear image sensor. Spectral resolution was 0.5 
nm and time-resolution was 10ms. Observation was made 
from the direction perpendicular to the CHS torus. As a 
consequence obtained spectra were the accumulation along 
the plasma center to the edge. In the case of pure Xe, 
electron temperature was too low to be measured with 
Thomson scattering method, but it is estimated to be below 
50 eV. Electron density averaged over line-of-sight was 
measured with the mm-wave interferometer, and was Sox I 0 18 
m-3 • In the case of Xe/H mixture gas, electron density and 
temperature were successfully measured and the obtained 
data are under analysis. 
Figure I is a typical spectrum for a pure Xe gas in the CHS. 
Maximum emission was obtained 20-30 ms after the onset 
of plasma generation. In each time, representative strong 
emission at II nm, attributed to 4d-4f and 4p-4d transitions, 
is seen. Another line emissions around 20 nm, attributed to 
4d-Sp transition, are also seen. For comparison, EUY 
spectrum obtained for a laser-produced plasma is shown in 
Fig. 2. In this case, spectral resolution was 0.05 nm. Because 
of an order of magnitude better spectral resolution, several 
lines arising from 4d-5p transitions for Xe ions of deferent 
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Fig. I Emission spectra from pure Xe gas in CHS. 
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Fig. 2 Emission from laser produced Xe plasma shown 
for comparison. 
ionization states are well resolved. It is known that, in 
disl:harge plasma, there secn fine structures in the spedra 
arising from 4d-4f and 4p-4d transitions. 
3. Future prospect 
Throughout the CHS plasma experiments, conditions of 
stable plasma generation are clarified, and intensity level of 
EUY emission was confinned. Spectral resolution must be 
improved by an order of magnitude to provide a benchmark 
database to the EUV theorists. Moreover, generation of 
lower temperature around 20-60 e V is expected. 
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